Modulation of DNA damage response and induction of apoptosis mediates synergism between doxorubicin and a new imidazopyridine derivative in breast and lung cancer cells.
DNA damage response machinery (DDR) is an attractive target of cancer therapy. Modulation of DDR network may alter the response of cancer cells to DNA damaging anticancer drugs such as doxorubicin. The aim of the present study is to investigate the effects of a newly developed imidazopyridine (IAZP) derivative on the DDR after induction of DNA damage in cancer cells by doxorubicin. Cytotoxicity sulphrhodamine-B assay showed a weak anti-proliferative effect of IAZP alone on six cancer cell lines (MCF7, A549, A549DOX11, HepG2, HeLa and M8) and a normal fibroblast strain. Combination of IAZP with doxorubicin resulted in synergism in lung (A549) and breast (MCF7) cancer cells but neither in the other cancer cell lines nor in normal fibroblasts. Molecular studies revealed that synergism is mediated by modulation of DNA damage response and induction of apoptosis. Using constant-field gel electrophoresis and immunofluorescence detection of γ-H2AX foci, IAZP was shown to inhibit the repair of doxorubicin-induced DNA damage in A549 and MCF7 cells. Immunoblot analysis showed that IAZP suppresses the phosphorylation of the ataxia lelangiectasia and Rad3 related (ATR) protein, which is an important player in the response of cancer cells to chemotherapy-induced DNA damage. Moreover, IAZP augmented the doxorubicin-induced degradation of p21, activation of p53, CDK2, caspase 3/7 and phosphorylation of Rb protein. These effects enhanced doxorubicin-induced apoptosis in both cell lines. Our results indicate that IAZP is a promising agent that may enhance the cytotoxic effects of doxorubicin on some cancer cells through targeting the DDR. It is a preliminary step toward the clinical application of IAZP in combination with anticancer drugs and opens the avenue for the development of compounds targeting the DDR pathway that might improve the therapeutic index of anticancer drugs and enhance their cure rate.